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(57) ABSTRACT 

Systems and methods of retrieving and presenting partial 
(skipped) document content are provided. A typical system 
includes a document parsing stage, a device request for 
content stage and a delivery of requested content stage. A 
target device can include a device presentation of the 
requested content stage. The system parses the content of an 
electronic document and generates a document object model 
(DOM) representation of the electronic document, where 
each source and destination target is assigned a document 
object model identifier (DOMID). In some instances, upon 
completion of parsing, the document object model is then 
paginated in computer memory into segments of a certain 
size called chunks; in Such instances the pagination opera 
tion can update each DOM ID with an additional informa 
tion attribute containing the chunk index with the purpose of 
establishing a relationship between a document object model 
identifier and the corresponding chunk index. Thus, when a 
device requests specific content corresponding to the DOM 
ID the chunk index value indicates the correct chunk to be 
returned to the device. The device initiates a document 
viewing experience by requesting, parsing and displaying an 
initial chunk of document content as delivered by the 
corresponding server. The device can, upon parsing the data 
chunk, record navigational information provided in the form 
of link information containing corresponding DOMID and 
Chunk Index information. The link information can in 
certain instances be presented visually by a dotted underline. 

18 Claims, 7 Drawing Sheets 
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1. 

SYSTEMAND METHOD OF RETREVING 
AND PRESENTING PARTIAL (SKIPPED) 

DOCUMENT CONTENT 

CROSS-REFERENCE 

This application claims the benefit of U.S. Provisional 
Patent Application Ser. No. 60/519,973 entitled “SYSTEM 
AND METHOD OF RETRIEVING AND PRESENTING 
PARTIAL (SKIPPED) DOCUMENT CONTENT filed 
Nov. 14, 2003, the disclosures of which are incorporated 
herein by reference. 

BACKGROUND 

This application relates generally to content delivery of 
documents, and specifically to retrieving partial document 
content to be displayed on a limited memory and/or band 
width device and indicating the skipped content from the 
original document to the user. 

Electronic documents are produced using various com 
puter programs, such as word processors, spreadsheet pro 
grams, financial software, and presentation software. In 
addition to textual information, documents can contain 
navigational information in the form of table of content, 
bookmarks and hyperlinks. This navigational information 
allows the user of the computer programs the ability to 
quickly move to relevant sections of the document by 
clicking on a navigational link as defined by a table of 
content or hyperlink pointing to a bookmark. By using a 
navigational link the computer program will immediately 
reposition the content in the document to the desired section 
of the document and thereby eliminate the need for the user 
to traverse the document on a sequential page-by-page basis 
until the desired section of content is found. 

When the user of a mobile communication device, or 
other limited memory and/or bandwidth device, wishes to 
access an electronic document which resides on a remote 
computer, and view the document on the mobile communi 
cation device, the entire electronic document is typically 
transmitted over a potentially bandwidth-constrained wire 
less network to the mobile communication device. For 
example, if a user wishes to view only the one-page terms 
and conditions section at page 100 of a 400-page document, 
the preceding 99 pages must first be transmitted to the 
device, which is costly and time consuming from a network 
limitation perspective. Yet, the user only views one page on 
the mobile device (i.e. page 100). 
Once on the device, the electronic document is viewed 

using the mobile communication device's user interface, 
which typically differs from the user interface used to create 
and view the document on a personal computer. For 
example, while the user interface on a personal computer 
used to create an electronic document may include a large, 
color display and a pointing device Such as a mouse, the 
mobile communication device may have a small, non-color 
screen, and may not have a mouse. In addition, the mobile 
communication device typically has greater processing 
power and memory limitations than a computer used to view 
the electronic document, which may be very large in size. 

SUMMARY 

Systems and methods of retrieving and presenting partial 
(skipped) document content are provided. A typical system 
includes a document parsing stage, a device request for 
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2 
content stage and a delivery of requested content stage. A 
target device can include a device presentation of the 
requested content stage. 
The system parses the content of an electronic document 

and generates a document object model (DOM) representa 
tion of the electronic document. For example, where the 
electronic document contains navigational elements such as 
table of content, hyperlinks and bookmarks, the navigational 
information Such as Source and target destination is recorded 
in the document object model (DOM), where each source 
and destination target is assigned a document object model 
identifier (DOMID). In some instances, upon completion of 
parsing, the document object model is then paginated in 
computer memory into segments of a certain size called 
chunks; in Such instances the pagination operation can 
update each DOM ID with an additional information 
attribute containing the chunk index with the purpose of 
establishing a relationship between a document object model 
identifier and the corresponding chunk index. Thus, when a 
device requests specific content corresponding to the DOM 
ID the chunk index value indicates the correct chunk to be 
returned to the device. 
A method of requesting document content from a device 

is also represented. In some instances, the method of 
requesting partial content initiated from the device can be 
based on navigational information represented by table of 
content, hyperlinks and bookmarks originating from the 
original document content facilitating the ability to skip 
content between the Source and target link and thus facili 
tating the near desktop experience of navigating to a differ 
ent part of the document without navigating through the 
document on a sequential page by page basis. The wireless 
device initiates a document viewing experience by request 
ing, parsing and displaying an initial chunk of document 
content as delivered by the corresponding server element 
The device side component can, upon parsing the data 
chunk, record navigational information provided in the form 
of link information containing corresponding DOMID and 
Chunk Index information. The link information can in 
certain instances be presented visually by a dotted underline, 
although alternative presentations would be feasible. 

Additional advantages will be set forth in part in the 
description which follows, and in part will be obvious from 
the description, or may be learned by practice. The advan 
tages will be realized and attained by means of the elements 
and combinations particularly pointed out herein. It is to be 
understood that both the foregoing general description and 
the following detailed description are exemplary and 
explanatory only and are not restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate embodi 
ments set forth in the description. 

FIG. 1 is a diagram depicting a typical transmission path 
for a document conversion request. 

FIG. 2 is a block diagram of architectural components in 
a typical server side document analysis and pagination 
system. 

FIG. 3 is a flow chart depicting a document navigational 
points identification process. 

FIG. 4 is a flow chart depicting a pagination process. 
FIG. 5 depicts an exemplary navigation screen displayed 

on the viewing device created via a server side document 
analysis and pagination. 
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FIG. 6 depicts an example interface for navigating via the 
navigational screen of FIG. 5. 

FIG. 7 is an example screen showing a portion of docu 
ment navigated to via the navigational screen with an 
indication as to content skipped through the navigational 
process. 

FIG. 8 is an example screen depicting further navigation 
from the example seen in FIG. 7. 

DETAILED DESCRIPTION 

Various examples are now described in detail. Referring 
to the drawings, like numbers indicate like parts throughout 
the views. As used in the description herein, the meaning of 
“a,” “an,” and “the includes plural reference unless the 
context clearly dictates otherwise. Also, as used in the 
description herein, the meaning of “in” includes “in” and 
“on” unless the context clearly dictates otherwise. Finally, as 
used in the description herein, the meanings of “and” and 
“or include both the conjunctive and disjunctive and may 
be used interchangeably unless the context clearly dictates 
otherwise. 
The foregoing description makes reference to a specific 

type of document for distribution to a potential low band 
width and/or memory constrained device, namely an e-mail 
attachment. The present application however is not so lim 
ited; rather, the disclosed systems and methods can be 
applied to any type of distribution not simply attachments to 
e-mails. 

Email attachments typically are in the form of documents 
created in word processing, spreadsheets, or presentation 
applications. Some of these document types such as word 
processing, presentations and also web pages Support navi 
gational features such as table of content, hyperlinks and 
bookmarks. The purpose of navigational features such as 
these is to allow the user of an application to quickly 
navigate between different parts or sections of a document. 
This is useful from a user perspective as such documents 
typically can consist of large amounts of textual content 
resulting in a document span several hundred pages or more. 
Using navigational features Such as table of content, hyper 
links and bookmarks dispenses with the requirement to 
manually navigate the document by traversing it page-by 
page until a desired section of the document is located. A 
simple click on a hyperlink or table of content entry will 
reposition the application content display to the desired 
section, thus eliminating manual page-by-page navigation or 
scrolling through the document. 

Furthermore, a table of content entry or hyperlink consists 
of what is known as Source definition and a target destina 
tion. The latter is typically known as a bookmark. These 
definitions exists as detectable entities in the original Source 
document that the originating source application utilizes for 
navigational purposes. As an example, if a user wishes to see 
terms and conditions on page 400 of 450 in a legal document 
then clicking on the “Terms and Conditions' entry in the 
table of content or the equivalent hyperlink will immediately 
position the user at page 400 when viewing the document in 
the originating source application. 
Many types of computing devices have transmission 

bandwidth and/or memory constraints. The foregoing 
description uses a wireless device an example of Such a 
device; other examples include, without limitation, pocket 
computers, PDAs, mobile phones, etc. It should be under 
stood that reference to wireless devices in the foregoing does 
not limit the applicability of the disclosed systems and 
methods with respect to other constrained devices. 
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4 
Wireless devices today are limited compared to desktop 

computers when it comes to aspects such as display real 
estate, processing power (CPU), storage, available power 
supply (battery) and network capability in the form of 
available bandwidth for transfer of data. 

Referring to the “Terms and Conditions' example pre 
sented above, in a wireless device scenario, retrieval of the 
content of the preceding 399 pages of the original document 
would be required over today’s limited network bandwidth. 
This would also consume a large amount of the limited 
storage on the device itself, making this a slow and costly 
operation. 

Wireless devices today are severely limited compared to 
desktop computers when it comes to aspects such as display 
real estate, processing power (CPU), storage, available 
power supply (battery) and network capability in the form of 
available bandwidth for transfer of data. 
The implementation of systems and methods to retrieve 

partial (skipped) content based on the navigational capabili 
ties of the original documents such as table of content, 
hyperlinks and bookmarks is highly desirable for a user on 
a wireless device. Retrieving only the desired content for 
reading or viewing on the device by recognizing these 
navigational entities in the document and presenting them 
accordingly on the wireless device saves time and preserves 
bandwidth and local storage. 

Retrieving and viewing of partial (skipped) content on a 
wireless device can be accomplished through the use of two 
(2) elements. A client application in the form of document 
viewer, such as an attachment viewer (AV), and a server 
application in the form of document server, such as an 
Attachment Server (AS), that through a series of interactive 
steps present the user with the navigational capabilities on a 
wireless device, having capability similar in Scope to those 
found in the original document authoring environment. 
On the document server, the server converts the document 

for distribution. This conversion can be the result of a client 
request or can occur automatically upon receipt of the 
document for distribution. A portion of the converted docu 
ment is distributed to the document viewer client, where the 
converted document contains navigational points interpret 
able by the document viewer client. Upon activation of such 
a navigational point, the server receives a request for a 
further portion of the converted document and distributes the 
further portion to the requesting client. 
On the client side, the client can in Some instances request 

initial conversion of the document for distribution; for 
example, FIG. 1 depicts a user of a wireless device (1a) 
using the document viewer client application to send a 
request to view a document attachment in an email, over the 
wireless network (1b) through the internet (1c) using the 
appropriate protocol to the document server (1 d). Alterna 
tively, the document can be available in converted form at 
the point of initial request. In either case, a portion of the 
converted document is received and displayed on the wire 
less device via the document viewer client. The document 
viewer client receives input information from the user of the 
client. Based upon the received input the document viewer 
client requests one or more appropriate further portions of 
the converted documents. Upon receipt of Such a portion, the 
document viewer client displays the received further portion 
for further user interaction. 
As discussed above, the server receives a request from the 

client for conversion of the original document Such as an 
attachment in an email message. Alternatively, the server 
begins conversion upon receipt of the document for distri 
bution. FIG. 2 depicts a block diagram of conversion archi 
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tectural components used in an exemplary server. FIG.3 and 
FIG. 4 depict exemplary processes to accomplish various 
tasks in the conversion. The server parses through the 
document using a document distiller module (2a) and 
extracts defined informational entities from the file such as 
textual paragraphs, font type, font size, font styles, table of 
content, bookmarks, and hyperlinks etc. and populates a 
document object model (DOM) module (2b) in memory by 
adding valid document entities (3a). The parsing may 
include a binary examination of the document. This process 
may be assisted by reference to specific parsing rules 
according to a type associated with the given document. Of 
these informational entities; table of content, hyperlinks and 
bookmarks are recognized as navigational entities. When 
navigational entities are detected (3.b) additional information 
Such as source and target destination is recorded (3.c) in the 
document object model (DOM) where each source and 
destination target is assigned a document object model 
identifier (DOMID)(3d). 
Upon completion of parsing the original document, the 

DOM can then be paginated in a Subsequent step with a 
pagination decorator module (2c) in computer memory into 
segments of a certain size called chunks. The pagination can 
occur at the time of conversion. Or, in instances where 
parsing occurs automatically upon receipt of the document, 
pagination may be deferred until a request for the document 
is received; in Such cases, the pagination can be made 
dependant upon a characteristic of the request Such as target 
device, requesting client application, etc. 
The pagination starts with a chunk index value of 0 (4a). 

The pagination operation traverses the DOM by getting each 
DOM element (4b) and if the DOM element is a navigational 
DOM ID (4C) it updates the DOM ID with an additional 
information attribute containing the chunk index (4D) with 
the purpose of establishing a relationship between a docu 
ment object model identifier and the corresponding chunk 
index. This pagination operation that traverses the DOM 
element increases the chunk index count every time the 
segment size exceeded n bytes (4e). 

Thus, when the device requests specific content corre 
sponding to the DOMID the chunk index value indicates the 
correct chunk to be returned to the device. The chunk index 
represents a pointer to the position in the DOM where the 
target content of a navigational link resides for this method. 
Consequently, this represents an exemplary approach to 
managing pointer based retrieval of document chunks; alter 
native addressing approaches such as using other forms of 
unique descriptors or byte count offsets could be used. 
Upon completion of pagination by the server, the server 

generates output data according to a suitable transmission 
protocol for delivery to the target device. Such output data 
can, for example, be in a binary form to be returned over the 
wireless network to the device. One such possible output 
data format is UCS (Universal Content Stream) which is 
device agnostic and thus can be understood by wireless 
clients on different handheld devices. The UCS data is 
segmented into pieces of n bytes each such as n=3000 and 
one such segment is retuned per client request. The UCS is 
created by the server invoking a process that starts with the 
root node of the DOM and traverses through the DOM 
elements one by one and recording the DOM element 
content into equivalent UCS commands that allows the 
original content to be repurposed by the client while pre 
serving essential document characteristics Such as font size, 
font styles, paragraphs, table of content, hyperlinks and 
bookmarks. 
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6 
When the client requests a converted document from the 

server, the client enters into a pending state until the server 
returns a response. In the scenario of a successful conversion 
the client is notified to this effect with a status code and the 
first chunk of the converted document (e.g., n bytes of binary 
UCS data). The client then parses the data and executes any 
command recorded therein to repurpose the original docu 
ment content in the client display area. The client presents 
textual content using font characteristics Such as font styles 
and paragraphs, and also display navigational entities Such 
as table of content, hyperlinks and bookmarks in an equiva 
lent form to the original application. Navigational entities 
are typically present as links, which are displayed by the 
client in a suitable form such as link text underlined by a 
dotted underline such as “This is a link', or a similar distinct 
indication (FIG. 5), and can in some instances furthermore 
provide additional usability guidance by highlighting links 
while the user navigates by moving the client cursor through 
the presented content. The received chunk contains the 
matching DOM ID and chunk index associated with each 
Such presented navigational entity. 
A navigational link encountered in the client may be 

invoked such as by selecting the command “Retrieve’ (FIG. 
6) from the client menu. The client then sends a request to 
the server using the appropriate communication protocol and 
passes information about the link source and destination 
characteristics (e.g. the DOMID and chunk index are sent 
to the server asking for content from the DOM at the target 
destination). 
When the server receives a request for content from the 

client, the command sent by the client passes information 
associated with a navigational link in the form of DOMID 
and chunk index, as discussed above. The server uses the 
chunk index to locate the appropriate position in the DOM 
in memory where the target content of the navigational link 
points. 
The second step to complete the request received from the 

client is to persist the content from the pointed position in 
the DOM into output data (e.g., the binary UCS format in the 
size of n bytes). The chunk is then returned over the wireless 
network to the requesting client. 
The client receives the new chunk over the wireless 

network and parses through the commands therein. The 
client detects that this is the response to its preceding client 
request through the chunk index information encountered by 
parsing the output data byte stream. The client then deter 
mined whether there is skipped content between what 
already resides on the device by looking at the chunk index 
information on the device and the recently received chunk 
index. If a gap is detected (e.g. a scenario Such as chunk 
index 1 is on the device and a navigational link was invoked 
for chunk index 10) then there is skipped content remaining 
on the server (i.e. from chunk index 2-9). 
To allow for a visual indication to the user of the client 

application, the display of the client application is then 
updated to reflect the skipped content by inserting a hori 
Zontal bar between the content displayed for chunk index 1 
and the content displayed for chunk index 10 and labeling 
the horizontal bar with the text "Skipped Content and the 
size of the skipped content remaining at the server, in 
kilobytes (FIG. 7). 

If the client application issues multiple navigational link 
requests, upon receipt of the server response for the requests 
multiple horizontal "skipped content bars are inserted 
where appropriate if there are gaps in the chunk index data 
on the device. 
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Furthermore, the horizontal inserted "Skipped Content” 
bar indicator serves the purpose as acting as a selectable 
client control to allow invocation of the client command 
“more'. The “More' command allows the client application 
to request the Succeeding chunk index from the server. This 
means if the client application invokes “more' (FIG. 8) from 
the skipped content bar control inserted between chunks 1 
and 10 on the device, a request for chunk index 2 is sent to 
the server. Upon receipt of the data chunk the client display 
is updated with the inserted new content and the “skipped 
content bar is also updated to reflect the decrease in 
Kilobytes of the remaining skipped content back at the 
SeVe. 

The various systems and methods described above are 
given as illustrative examples only. It will be readily appre 
ciated by those skilled in the art that many deviations may 
be made from the specific systems and methods disclosed in 
this application. 
What is claimed is: 
1. A process for retrieving and viewing partial content of 

a server stored document on a mobile communication 
device, comprising: 

extracting informational entities from said document 
within said server; 

populating a model of said document within said server 
with elements corresponding to said informational enti 
ties; 

detecting navigational entities within said informational 
entities and in response storing within said server 
Source and target destinations associated with said 
navigational entities; 

assigning an identifier to each of said source and target 
destinations within said model; 

paginating said model within said server into a plurality of 
segments identified by respective index values, includ 
ing updating each said identifier with an attribute 
containing a corresponding one of said index values; 

generating output data for delivery to said mobile com 
munication device by traversing through said elements 
in said model and recording each element as an equiva 
lent command containing content and document char 
acteristics; 

sending a first request from the mobile communication 
device to the server to display said document; 

in response to receiving said first request transmitting a 
first segment of said output data from said server to said 
mobile communication device; 

parsing said output data within said mobile communica 
tion device and executing each said equivalent com 
mand to thereby display said content of said first 
segment of the document according to said document 
characteristics including any of said navigational enti 
ties contained within said first seament; 

in response to user selection of a navigational entity 
displayed on said mobile communication device send 
ing a further request to said server containing the 
identifier and index value corresponding to said navi 
gational entity; 

in response to receiving said further request transmitting 
a further segment of said output data from said server 
to said mobile communication device from a location in 
said model corresponding to said index; 

parsing said further segment of output data within said 
mobile communication device and executing each said 
equivalent command to thereby display said content of 
said further segment of the document according to said 
document characteristics; 
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8 
detecting within said mobile communication device any 

skipped content between said first and further segment 
and providing a visual indication of said skipped con 
tent on said mobile communication device, wherein 
said visual indication of said skipped content includes 
a horizontal bar indicator between said first and further 
segment displayed on said mobile communication 
device; and calculating and displaying size of said 
skipped content within said horizontal bar indicator. 

2. The process of claim 1, wherein said extracting further 
includes parsing said document using a document distiller. 

3. The process of claim 1, wherein each of said informa 
tional entities includes at least one of textual paragraphs, 
font type, font size, font style, table of contents, bookmarks, 
and hyperlinks. 

4. The process of claim 1, wherein each of said navigation 
entities includes at least one of a table of content, hyperlinks, 
and bookmarks. 

5. The process of claim 1, wherein said paginating is 
performed by said server upon receipt of said first request. 

6. The process of claim 1, wherein said output data is in 
Universal Content Stream format. 

7. The process of claim 1, wherein said horizontal bar 
indicator is a selectable client control to allow invocation of 
an additional request for the server to transmit an additional 
segment of said output data Subsequent to said first segment 
for display on said mobile communication device. 

8. The process of claim 1, wherein said parsing further 
includes binary examination of said document. 

9. The process of claim 8, wherein said binary examina 
tion further includes executing specific parsing rules accord 
ing to a type associated with said document. 

10. The process of claim 1, wherein said navigational 
entities are displayed on said mobile communication device 
as underlined link text. 

11. The process of claim 10, wherein said underlined link 
text is a selectable client control to allow invocation of said 
further request. 

12. A mobile communication device process comprising: 
sending a first request to display a document; 
receiving and parsing output data corresponding to a first 

segment of said document, said output data including 
commands containing content and document charac 
teristics; 

parsing said output data and executing each of said 
commands to thereby display the content of said first 
segment of the document according to said document 
characteristics including any navigational entities con 
tained within said first segment; 

in response to user selection of a navigational entity 
sending a further request containing an identifier and 
index value corresponding to said navigational entity; 

receiving and parsing a further segment of output data 
corresponding to a further segment of said document; 

parsing said further segment of output data and executing 
each command therein to thereby display the content of 
said further segment of the document according to said 
document characteristics; and 

detecting within said mobile communication device any 
skipped content between said first and further segment 
and providing a visual indication of said skipped con 
tent, wherein said visual indication of said skipped 
content includes a horizontal bar indicator between said 
first and further segment; and 
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further including calculating and displaying size of said 
skipped content within said horizontal bar indicator. 

13. The mobile communication device process of claim 
12, wherein said document characteristics include at least 
one of textual paragraphs, font type, font size, font style, 
table of contents, bookmarks, and hyperlinks. 

14. The mobile communication device process of claim 
12, wherein each of said navigation entities includes at least 
one of a table of content, hyperlinks, and bookmarks. 

15. The mobile communication device process of claim 
12, wherein said output data is in Universal Content Stream 
format. 

10 
16. The process of claim 12, wherein said horizontal bar 

indicator is a selectable client control to allow invocation of 
an additional request to display an additional segment of 
said output data Subsequent to said first segment. 

17. The mobile communication device process of claim 
12, wherein said navigational entities are displayed as under 
lined link text. 

18. The mobile communication device process of claim 
17, wherein said underlined link text is a selectable client 

10 control to allow invocation of said further request. 
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